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A data processor comprises a plurality of registers 1 
(registers a to & plurality of data saving stack mem- 
ory devices 2 coupled to the registers I for exclusive use 
thereof, respectively, and an instruction decoder for 
decoding instructions for controlling the registers 1 and 
the data saving stack memory devices 2 in accordance 
with the result of the instruction decoding. In response 
to an instruction "PUSH'\ the contents of the registers 
1 (registers a io d) are selectively saved to the data 
saving stack memory device 2. In response to a instruc- 
tion *'POP**, the contents of the data saving stack mem- 
ory devices 2 are selectively restored to the registers 1 
(registers a to d). Each of the instructions "PUSH" and 
*'POP" has a field for indicating need or needlessness of 
the saving and restoration for each of the registers ] and 
each of the data saving memories 2. 

12 Qaims, 4 Drawing Sheets 
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DATA PROCESSOR FOR EXECUTING DATA 
SAVING AND RESTORATION REGISTER AND 
DATA SAVING STACK WITH CORRESPONDING 
STACK STORAGE FOR EACH REGISTER 

BACKGROUND OF THE INVENTION 
I Field of the Invention 

The present invention relates generally to a dau pro 



language, it is necessary to designate the names of all 
the registers to be subjected to the data transfer. Thus, 
a targe number of the registers is attended with a corre- 
sponding increase in the amount of description for the 
program which will then become more difficult to un- 
derstand, to another disadvanUge. 

The second mentioned prior art technique also suffers 
a similar problem. More specifically, since the stack 
data have to be sequentially transferred from the con- 



cessor operating with a program and more particularly troller (including a plurality of general purpose regis 



to a data processor having a great number of registers 
incorporated therein. 

2. Description of the Prior Art 

As a first technique known heretofore which is rclc 



ters) of the arithmetic controller unit to the high-speed 
buffer memory through the single data bus provided 
between the buffer memory and the controller, there 
arises the problem that the time taken for the data trans- 



vant to the presem invention there can be mentioned a ^5 increases in proportion to the number of the regis- 



"Motorola MC68020 User's Man 
Inc., 1984 APPENDIX B, pp 



ters. 



system disclosed in 
ual", Prentice-Hall 
110-112. 

ci^of'^cr ^^^^ 20 »^ve ^ provide a dau processor which allows sav- 

above-mentioned system, there are employed an in- 



It is therefore an object of the present invention to 
solve the problems of the prior art systems mentioned 



struction for saving all the contents of a plurality of 
registers provided internally of the data processor to an 
external memory device on one hand, and an instruction 
for restoring the contents of the external memory de- 
vice to the plural registers incorporated in the dau 
processor on the other hand. 

When the instructions mentioned above are used, a 
program being executed has to be once interrupted 



ing and restoration of the re^ster contents to be per- 
formed at a high speed regardless of the number of the 
registers with a simplified program. 
For achieving the above object, the data processor 
25 according to a typical embodiment of the present inven- 
tion comprises a plurality of registers 1 (registers aiod) 
and a plurality of data saving stack memory devices 2 
coupled to the registers 1 (registers aiod) for the exclu- 
sive use thereby, respectively, wherein the instruction 



temporarily for saving the contents of all the registers to 30 executed by the dau processor has a field on the in- 



the external memory device in order to execute another 
subroutine program. Thereafter, the contents of all the 
registers are restored from the external memory device, 
whereupon execution of the program being interrupted 
can be resumed. 

As a second hitherto known technique relevant to the 
invention, there may be mentioned a buffer memor>' 
control system disclosed in JP-A-56- 143583. 

In the case of the buffer memory control system de- 



struction code, which field is dedicated to the control of 
operations of the stack memory devices 2 associated 
with the registers 1, respectively. In this conjunction, 
the suck control instruction may be of such assembler 
35 mnemonic as describing the register whose content is 
not to be transferred to the suck memory device 2. 

In the dau processor according to a typical embodi- 
ment of the invention, there are provided the dedicated 
data saving sUck memory devices 2 coupled to the 



scribed in this publication, it is proposed to store stack 40 individual registers for the exclusive use thereof. 



information into a high-speed buffer memory provided 
internally of an arithmetic controller connected to a 
main memoo' device. More specifically, stack data are 
stored in the high-speed buffer memory in response to 
an instruction *'CALL" which is executed upon transi- 
tion from a main program to a subprogram, while the 
stack data are read out from the high-speed buffer mem- 
ory in response to an instruction "RETURN" which is 
executed upon resuming the main program from the 
subprogram. 

SUMMARY OF THE INVENTION 

The first mentioned prior art data processor suffers 
from a problem that a lot of time is required in propor- 
tion to the number of the registers because the dau of a 
plurality of registers designated by the instruction are 
sequentially transferred one by one to the external mem- 
ory device via a single data bus. This problem becomes 
more serious particularly in the dau processor which is 



45 



50 



wherein operation of these suck memory devices is 
controlled by the instruction. 

Which such arrangement, it is rendered unnecessary 
to save the contents of the registers sequentially one by 
one to the external memory device or to the high-speed 
buffer memory. The contents of all the registers can be 
saved subsuntially simuluneously to the respective 
dedicated suck memories. 

Conversely, the contents of all the dedicated suck 
memories 2 can be restored simuluneously to the asso- 
ciated registers 1, respectively. Since a field is provided 
on the instruction code for indicating the operation of 
the sUck memories for the associated registers, it is also 
55 possible to specify a particular one of the registers for 
which neither dau saving nor restoration is to be per- 
formed. By virtue of this feature, the transfer of refer- 
ence value (argument) between a main routine and a 
subroutine can be accomplished with an improved effi- 
equipped with a great number of exclusive purpose 60 ciency. In view of the fact that the number of the regis- 
registers in an effon to realize a high-speed operation. used for the transfer of the argument or reference 

Further, in the case of the data processor incorporating value is usually far smaller than the toul number of the 
a great number of the exclusive purpose registers, the registers, the amount of description for the program can 
program is usually prepared by combining many sub- significantly be decreased by using the assembler mne- 
rou tines, which in turn means that the number of times 65 monic of designating the register for which neither 
the contents of the registers are saved and restored is saving nor restoration is to be performed, 
increased to make the problem more serious. Besides, These and other advanuges and attainments of the 
when the program is prepared by using an assembly present invention will become apparent to those skilled 
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in the an upon a reading of the following detailed de- 
scription when taken in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a general arrangement of 5 
a data processor according to an exemplary embodi- 
ment of the present invention; 

FIG. 2 is a view for illustrating basic operations of the 
data processor shown in FIG. 1; 

FIG. 3 is a diagram showing a structure of a program 10 
including a subroutine to be executed by the data pro- 
cessor shown in FIG. 1; 

FIG. 4 is a view for illustrating changes in the con- 
tents in registers and stack memories brought about by 
executing a program of the structure shown in FIG. 3 15 
by the data processor shown in FIG. 1; and 

FIG. 5 is a view showing the conditions for allowing 
push and pop operations of the data processor shown in 
FIG, 1. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



20 



Now. the present invention will be described in 
greater details in conjunction with a preferred or exam- 
plary embodiment by reference to FIGS. 1 to 4. 25 

FIG. 1 shows a basic structure of a data processor 
according to an exemplary embodiment of the inven- 
tion. Although not shown in this figure, instructions 
read out from a memory device are decoded by an 
instruction decoder 4, wherein operation of an instruc- 30 
tion executing part is controlled in accordance with the 
information resulting from the instruction decoding. 
Additionally, the results of the instruction decoded by 
the instruction decoder 4 are utilized for controlling 
data saving and restoring operations for a plurality of 35 
registers 1 and a plurality of data saving stack memories 
2. as described below in detail. 

In the following, ii is assumed only for the purpose of 
simplifying the description that the data processor 
under consideration includes four registers generally 40 
denoted by a reference numeral 1 and individually des- 
ignated by reference characters a, b, c and d and that 
each of the registers 1 (i.e. registers a, b, c, d) is provided 
with a stack memory having a depth of two stack levels. 
It should however be understood that the invention is 45 
never limited to the above-mentioned numbers of the 
registers 1 and the stack levels but can equally be ap- 
plied to the data processor incorporating any given 
number of registers 1 each including the stack memory 
of any given number of depth or stack levels. Further, it 50 
is self-explanatory that the individual registers a to d 
and the stack memories 2 are mutually connected by 
coupling lines although not shown in detail. 

The data processor according to the illustrated em- 
bodiment is thus constituted basically by four registers 1 55 
(i.e. registers a to d), the stack memories 2 provided in 
association with the registers 1. respectively, and each 
having the depth of two levels and the instruction de- 
coder 4. 

For convenience of description, an instruction code 3 60 
for the instruction to be executed by the dau processor 
is also shown in FIG. 1 together with the data proces- 
sor. The instruction code 3 is composed of two portions, 
i.e. an op code (operating code) portion for designating 
either one of operations for saving contents of the regis- 65 
ter 1 to the stack memory 2 (this operation will hereinaf- 
ter be referred to as the push operation or simply as 
PUSH) or for restoration of the information to the reg- 



ister 1 from the stack memory 2 (hereinafter this opera- 
tion will be referred to as the pop operation or simply as 
POP) and a portion for designating the register for 
which neither the PUSH nor the POP is to be per- 
formed. (This portion includes a four-bit field corre- 
sponding to the four registers in the case of the illus- 
trated embodiment.) 

An op code decoder constituting a part of the instruc- 
tion decoder 4 decodes the op code to thereby generate 
a PUSH signal 5 or a POP signal 6 for controlling the 
stack memories associated with the individual registers. 

The PUSH signal S and the POP signal 6 may assume 
such combinations of values as illustrated in FIG. 5. 
More specifically, referring to this figure, when the 
value of the PUSH signal 5 is ^t)" with that of the POP 
signal 6 being **0'\ this means that neither the push 
operation (PUSH) nor the pop operation (POP) is to be 
performed on the contents of the registers 1, as indi- 
cated by "NO OPERATION". When the push signal 5 
is "r* with the POP »gnal 6 being **0", the content of 
the register 1 is to be pushed, on the stack memory 2. 
When the PUSH signal 5 is "0" with the POP signal 6 
being '"V\ this indicates that the content of the stack 
memory 2 is to be popped to the register 1. The value 
combination of the PUSH signal 5 of "1" with the POP 
signal 6 of "1" is inhibited. 

In the case of the instruction code 3 exemplified in 
FIG. 1, since the bit corresponding to the register b in 
the four-bit field on the instruction code 3 is set to **r\ 
both the PUSH signal 5 and the POP signal 6 for the 
register b assume **0*\ Accordingly, for the register b, 
neither the PUSH operation nor the POP operation is 
performed. On the other hand, the bits corresponding to 
the three registers a, c and d in the four-bit field of the 
instruction code 3 are set to "Os'\ respectively. Accord- 
ingly, the PUSH signal 5 and the POP signal 6 reflect 
the content of the op code as it is. More specifically, 
when the PUSH operation is designated by the op code, 
the PUSH signal 5 assumes "P' with the POP signal 6 
being "0'\ while when the POP operation is designated 
by the op code, the PUSH signal 5 assumes 'X)" with the 
POP signal 6 assuming the value '*V\ Consequently, in 
the case of the example illustrated in FIG. 1, the PUSH 
operation or POP operation is performed simulta- 
neously on the three registers a, c and d except for the 
register b in accordance with the content of the op 
code. 

Next, referring to FIG. 2. description will be made of 
how the contents of the four registers 1 and the associ- 
ated stack memories 2 are changed when the PUSH and 
POP operations are performed successively by the data 
processor of the structure shown in FIG. 1, 

In- FIG. 2, the initial values of the four registers and 
the associated stack memories 2 are such that Al is 
placed in the register a. Bl is placed in the register b, CI 
is placed in the register c and Dl is placed in the register 
d while AO is placed in the top stack (level Li) of the 
suck memory 2 associated with the register a, BO is 
placed in the top stack (level Lj) of the stack memor>^ 2 
associated with the register b, CO is placed in the top 
stack (level Li) of the stack memory 2 associated with 
the register c and DO is placed in the top stack (level Li) 
of the stack memor>' 2 associated with the register d, 
respectively. Parenthetically, horizontal lines drawn in 
the stack memories 2 at the depth of level Lj in FIG. 2 
indicate indefinite values. 

When the PUSH instruction is issued staning from 
the state shown in FIG. 2, the push operation is per- 
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formed simultaneously for all the three registers a, c and 
d except for the register b because the latter is desig- 
nated as the one for which no push operation is to be 
performed with this instruction. Thus, the contents Al, 
CI and Dl of the registers a. c and d are pushed into the 
tops (first level stacks) of the associated stack memories, 
respectively. At the same time, the contents AO, CO and 
DO placed in the lop or first stacks Gevel Li) of the 
stack memories associated with the registers a* c and d, 
respectively » are simultaneously pushed into the respec- 
tive deeper stacks (of level L2) More specifically, as 
regards the register a, the content Al thereof is pushed 
into the top stack (level Li) of the associated stack 
memory and at the same time the content AO placed in 



10 



and 6, respectively. The value a of the register a is a 
reference value or argument to be transferred to the 
subroutine B. It is further assumed that the top stacks of 
the four stack memories 2 associated with the four regis- 
ters a, b, c, and d* respectively, contain values h, i, j and 
k, respectively, and that the concnts of the other stacks 
are all indefinite. The indefmiteness is represented by 
horizontal lines as mentioned hereinbefore. 

The second time point comes immediately aAer the 
push operation has been performed for the three regis- 
ters b, c and d except for the register a. The values a, 0, 
y, and 6 of the registers a to d and the contents h of the 
stack memory 2 associated with the register a remain 
invariable, while the top stacks of the stack meipories 2 



the top suck (level Lj) of the associated slack memory 15 associated with the registers b to </ have been loaded 



is pushed into the deeper suck (of level L2). 

On the other hand, assuming that the POP instruction 
is issued surting from the sutc shown in FIG. 2, then 
the contents of the suck memories 2 are popped simul- 
taneously to the registers a, b and c except for the regis- 
ter d designated as the register for which the POP oper- 
ation is not to be performed with this instruction. Thus, 
the contents of the top stacks (of level Lj) are popped to 
the associated registers a, b and c, respectively. At the 



>vith the same values as those fi^ y and 6 of these regis- 
ters b to d, respectively, and the contents i, j and k 
placed in the top stacks (level Li) of these three suck 
memories 2 have been moved to the respective deeper 
20 Stacks of level L2. 

The third time point lies immediately after the sub- 
routine b has been executed. Assuming that the subrou- 
tine B has been executed for the processing for which 
all of the four registers are used, it is shown that the 



same time, the contents placed in the stacks of level L2 25 values of the four registers a, b, c and d have been 
of the stack memories 2 are popped to the top sUcks (of changed to values p, q, r and s, respectively. The value 
level Li), respectively. More specifically, as regards the p of the register a results from the processing by the 
register a. for example » the content Al of the top stack subroutine B and is to be transferred to the succeeding 
(level Li) of the stack memory 2 associated with the half of the processing A. Also at this lime point, there 
register a is popped to the latter. Simultaneously with 30 are saved in the suck memories associated with the 



register b to d, respectively, the value i, j and k of these 
registers immediately after the execution of the preced- 
ing half of the processing A and the values y3, y and 6 
stored in the stacks of depth level Li. 

Finally, the fourth time point lies immediately before 
execution of the succeeding half of the processing A 
and immediately after the POP has been performed for 
the three registers b, c and d except for the register a 
from the associated suck memories 2. At this time 



this, the content AO placed in the stack of level L2 of 
this stack memory 2 is popped to the top stack (of level 
Li) thereof. 

Now, description will be turned to the procedure of 
executing a program including a subroutine by the data 35 
processor having ihe registers equipped with the re- 
spective stack memories 2 in the structure described 
above by reference to FIG. 1. In this conjunction, it is 
assumed that the program of concern has such a block 

structure as shown in FIG. 3. in which a program 40 point, the values of the four registers a, b, c and d are p, 
termed as processing A is separated into a preceding /3, y and 5, respectively. Further, the values of the top 
half and a succeeding half between which a subroutine sUcks Qevel Li) of the stack memories 2 associated with 
B is sandwiched or interposed. the registers a, b, c and d are h, i, j, and k, respectively, 
FIG. 4 shows changes in the contents of the registers which are the values at the time point immediately after 
and the stack memories brought about by execution of 45 execution of the preceding half of the processing A. In 
this program, when viewed macroscopically. More other words, when viewed from the side of the process- 
specifically, there arc illustrated in FIG. 4 the contents ing A. the subroutine B has received the reference value 
of the registers 1 and the stack memories 2 at four dis- a through the register a and thereafter returned the 
Crete time points after the execution of the preceding result p of the processing without exerting any influence 
half of the processing A and immediately before the 50 to the contents of the other three registers and those in 
execution of the succeeding half of the processing A. In the top stacks of the four sUck memories 2. 
FIG. 4, reference numeral 7 designates assembler mne- As will be understood from the above description, it 
monies for the stack control instruction executed. In is achieved according to the teaching of the invention 
this connection, "WPUSH/WPOP" is an abbreviation that when a program including a subroutine is executed 
of **\yiTHOUT PUSH/POP*' and represents an op 55 by the dau processor having a number of registers, 
code indicating that the operands are to be pushed or influence of the subroutine for rewriting the values of 
popped except for the succeeding operand (the register registers which would otherwise be exerted to the main 
a in the case of the instant embodiment). routine can be evaded. In this conjunction, it is noted 
Now, description will be made with reference to the that since the saving or restoration to or from the regis- 
four discrete time points mentioned above. IncidcnUlly, 60 lers can be completed within one instruction execution 



it is to be noted that in the case of the example illus 
traled in FIG. 4, neither PUSH nor POP operation is 
performed on the register a which is destined for use in 
the data transfer between the processing A and the 
subroutine B. 

It is assumed that at the first time point when the 
preceding half of the processing A has been executed, 
the values of the four registers a, b, c and d are a, y 



cycle, attendant overhead can always remain constant 
regardless of the number of the registers. Thus, execu- 
tion of a program in which subroutines are employed 
many times can be carried out at high speed regardless 
65 of the number of the registers incorporated in the dau 
processor to a great advanuge. Further, when the in- 
struction "WPUSH/WPOP" illustrated in FIG. 4 is 
used, it is sufficient to designate only one of the four 
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registers for which the saving is not to be performed, 
instead of designating the three registers to be saved « 
which in turn means that the number of the operands for 
the description can be decreased to one third to further 
advantage. In general, in the data processor including N 5 
registers (N is a positive integer), it can be said that 
when no more than one register is used for the transfer 
of the reference value (argument), the amount of de- 
scription for the operand can be significantly reduced 
down to 1/(N — 1), as a result of which the program can 10 
be extremely simplified to significantly advantageous 
effect. 

It goes without saying that the present invention is 
never limited to the illustrated embodiroeni described 
above but various modifications and versions may be 15 
made to without departing from the scope and spirit of 
the invention. 

By way of example, the number of the registers 1 is 
never limited to four but can be increased to eight (8), 
sixteen (16), or thirty-two (32). In that case, the number 20 
of the data saving stack memories 2 is also increased 
correspondingly to 8, 16 or 32. 

Of course, the number of the data saving stacks or 
levels can be increased to more than two. 

It should further be mentioned that the present inven- 25 
tion is not restricted to the microcomputer or micro- 
processor but can equally be applied to a digital signal 
processor for processing digital signal data obtained 
through an analog-to-digiial (A/D) conversion of ana- 
log sound data or analog video data. 50 

As will now be appreciated from the foregoing de- 
scription, in the data processor according to the present 
invention, the contents of all the registers can be saved 
simultaneously because the registers have the dedicated 
data saving slack memories, respectively. Thus, even in 35 
the case of a data processor incorporating a great num- 
ber of registers, the contents of all the registers can be 
saved and restored at a high speed within a constant 
time regardless of the number of the registers according 
to the teachings of the invention. 40 

Further, in the case of the data processor according 
to the illustrative embodiment of the present invention, 
the instruction code has a field for controlling directly 
the operation of the stack memories provided in associa- 
tion with the individual registers, respectively. Accord- 45 
ing to this feature, it is also possible to designate only 
the particular register whose content is not to be saved 
or restored. Due to this function, transfer of reference 
values (arguments) between the main routine and the 
subroutine can be realized with an enhanced efficiency. SO 

Besides, since the data processor according to the 
illustrated embodiment of the invention makes use of 
such assembler mnemonic that the register for which 
the stack operation is not to be performed is designated, 
simplified program description having an improved 55 
understandability is p>ossib]e even in the data processor 
having a large number of registers. 

What is claimed is: 

1. A data processor having a plurality of internal 
general purpose registers, and an apparatus for simulia- 60 
neously saving the contents of selected ones of the plu- 
rality of general purpose registers during a program 
interruption process or during a subroutine call process, 
the apparatus comprising: 
a plurality of coupling line means, each connected to 65 
a one of the plurality of general purpose registers of 
the data processor, for transferring data from the 
plurality of internal general purpose registers; 
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instruction decoder means for decoding a PUSH 
instruction code executable by said data processing 
and generating a plurality of PUSH command sig- 
nals on a plurality of PUSH command signal lines 
responsive to the decoded PUSH instruction; and, 

a plurality of slack memory means operatively associ- 
ated with said plurality of PUSH command signal 
lines and each connected to a single one of the 
plurality of general purpose registers through a 
single one of the plurality of coupling line means, 
for simultaneously storing the contents of selected 
ones of the plurality of general purpose registers 
according to said plurality of PUSH command 
signals. 

2. The apparatus according to claim 1 wherein: 
said plurality of coupling line means include means 

for transferring data to the plurality of internal 
genera] purpose registers; 

said instruction decoder means includes means for 
decoding a POP instruction code executable by 
said data processor and generating a plurality of 
POP command signals on a plurality of POP com- 
mand signal lines responsive to the decoded POP 
instruction; and, 

said plurality of stack memory means are operatively 
associated with said plurality of POP command 
signal lines and include means for simultaneously 
selectively writing ones of their respective contents 
to the plurality of general purpose registers accord- 
ing to said plurality of POP command signals. 

3. The apparatus according to claim 2 wherein said 
instruction decoder means includes means for generat- 
ing said plurality of POP command signals on selected 
ones of said plurality of POP command signal lines 
according to the decoded POP instruction. 

4. The apparatus according to claim 3 wherein said 
instruction decoder means includes: 

opcode detector means for decoding an opcode por- 
tion of said POP instruction code and generating a 
first logic signal on a first logic signal line; and, 

logic circuit means coupled to said first logic signal 
line and to said plurality of POP command signal 
lines for decoding a first pattern in a second portion 
of said POP instruction code responsive to said first 
logic signal and generating said plurality of POP 
command signals on said plurality of POP com- 
mand signal lines according to said pattern. 

5. The apparatus according to claim 1 wherein said 
instruction decoder means includes means for generat- 
ing said plurality of PUSH command signals on selected 
ones of said plurality of PUSH command signal lines 
according to the decoded PUSH instruction. 

6. The apparatus according to claim 5 wherein said 
instruction decoder means includes: 

opcode detector means for decoding an opcode por- 
tion of said PUSH instruction code and generating 
a first logic signal on a first logic signal line; and, 

a logic circuit means coupled to said first logic signal 
line and to said plurality of PUSH command signal 
lines for decoding a first pattern in a second portion 
of said PUSH instruction code responsive to said 
first logic signal and generating said plurality of 
PUSH command signals on said plurality of PUSH 
command signal lines according to said pattern. 

7. The apparatus according to claim 6 wherein: 
said plurality of coupling line means include means 

for transferring data to the plurality of internal 
general purpose registers; 



06/26/2002, EAST Version: 1.03.0002 



g 5.241 

&aid instruction deccxjer means includes means for 
decoding a POP instruction code executable by 
said data processor and generating a plurality of 
POP command signals on a plurality of POP com- 
mand signal lines responsive to the decoded POP 5 
instruction; and, 

said plurality of stack memory means are operatively 
associated with said plurality of POP command 
signal lines and include means for simultaneously 
selectively writing ones of their respective contents 10 
to the plurality of genera] purpose registers accord- 
ing to said plurality of POP command signals. 

8. The apparatus according to claim 7 wherein said 
instruction decoder means includes means for generat- 
ing said plurality of POP command signals on selected 15 
ones of said plurality of POP command signal lines 
according to the decoded POP instruction. 

9. The apparatus according to claim 8 wherein: 
said opcode detector means includes means for de- 
coding an opcode portion of said POP instruction 20 
code and generating a second logic signal on a 
second logic signal line; and, 

said logic circuit means includes: 
means for connecting to said second logic signal 
line and to said plurality of POP command signal 25 
lines; and. 

means for decoding a second pattern in a second 
portion of said POP instruction code responsive 
to said second logic signal and generating said 
plurality of POP command signals on said plural- 30 
iiy of POP command signal lines according lo 
said pattern. 

10. A data processor having a plurality of internal 
general purpose registers, and an apparatus for simulta- 
neously saving the contents of first selected ones of the 35 
plurality of general purpose registers during a program 
interruption process or during a subroutine call process 
and simultaneously retrieving the contents saved into 
second selected ones of the plurality of general purpose 
registers during a program return process or during a 40 
subroutine return process, the apparatus comprising: 

a plurality of coupling line means, each connected to 
a one of the plurality of general purpose registers of 
the data processor, for transferring data to and 
from the plurality of internal general purpose regis- 45 
ters; 

instruction decoder means for decoding a PUSH 
instruction code executable by said data processor 
and generating a plurality of PUSH command sig- 
nals on a plurality of PUSH command signal lines 50 
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responsive to the decoded PUSH instruction and 
decoding a POP instruction code executable by 
said data processor and generating a plurality of 
POP command signals on a plurality of POP com- 
mand signal lines responsive to the decoded POP 
instruction; and, 
a plurality of stack memory means operatively associ- 
ated with said plurality of PUSH command signal 
lines and said plurality of POP command signal 
hnes, each connected to a single one of the plurality 
of general purpose registers through a single one of 
the plurality of coupling line means, for simulta- 
neously storing the contents from the first selected 
ones of the plurality of general purpose registers 
according to said plurality of PUSH command 
signals and simuluneously writing the contents of 
the plurality of stack memory means to the second 
selected ones of the plurality of general purpose 
registers according to said plurality of POP com- 
mand signals. 

11. The apparatus according to claim 10 wherein said 
instruction decoder means includes means for generat- 
ing said plurality of PUSH command signals on first 
selected ones of said plurality of PUSH command signal 
lines according to the decoded PUSH instruction and 
generating said plurality of POP command signals on 
second selected ones of said plurality of POP command 
signal lines according to the decoded POP instruction. 

12. The apparatus according to claim 11 wherein said 
instruction decoder means includes: 

opcode detector means for decoding an opcode por- 
tion of said PUSH and POP instruction codes and 
generating a first logic signal on a first logic signal 
line and a second logic signal on a second logic 
signal line respectively; and, 
a logic circuit means coupled to said first and second 
logic signal lines and to said plurality of PUSH and 
POP command signal lines for decoding a first 
pattern in a second portion of said PUSH instruc- 
tion code responsive to said first logic signal and 
generating said plurality of PUSH command sig- 
nals on said plurality of PUSH command signal 
lines according to said first pattern and decoding a 
second pattern in a second portion of said POP 
instruction code responsive to said second logic 
signal and generating said plurality of POP com- 
mand signals on said plurality of POP command 
signal lines according to said second pattern. 
• • « * • 
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